Context: Central obesity, increased neck circumference are strong established risk factors of OSA. Familial aggregation is less explored potential risk factors. Aims: To compare sleep, metabolic parameters and risk of OSA in subjects with and without history of loud snoring in first degree blood relatives. Settings and Design: Cross-sectional tertiary hospitalbased study Methods and Material: Overweight subjects (body mass index >25 kg/m2 aged 18-65 yrs were selected using systematic random sampling from attendants of patients attending Pulmonary Medicine OPD .On the basis of inclusion and exclusion criteria,380 subjects were enrolled, inquired about "Loud Snoring" in their first degree blood relatives and full night study, fasting serum lipid profile, plasma glucose level estimation was carried out after taking informed/written consent. Statistical analysis used: Statistical analysis was performed using SPSS 20. Student t test was applied for comparing mean values of various variables between two groups. Fisher test was applied for estimation of odd ratio (OR). Results: Neck circumference (p value .01), AHI value (p value .01) and fasting plasma glucose levels (p value .04) were found significantly higher in subjects with positive history of loud snoring in any first degree blood relative . Increased but insignificant risk (P value 0.15) of OSA (defined as AHI<5 ); OR 1.7 (range .8-3.6 with 95% CI) was observed in these subjects when compared on the basis of presence or absence of history of loud snoring in any first degree blood relative . Conclusion: This study gives us a new direction for determining potential role of family history in near relatives in progression and occurrence of OSA in an individual.
INTRODUCTION
Recurrent collapse of the upper airway occurs in Obstructive Sleep Apnea (OSA) leading to snoring, repeated episodes of sleep disturbances, hypoxemia, hypercapnoea, variations in intra-thoracic pressure and increased sympathetic activity. 1 According to the epidemiological, community based studies from various parts of India, prevalence of OSA Syndromes (OSAS) is found to be somewhere around 2.4% -4.9% in men and 1% -2 % and in women [2] [3] [4] [5] [6] comparable to the prevalence of OSAS worldwide. 7, 8 The demographic characteristics that predispose to development of OSAS include age, male gender, pregnancy and post-menopausal state. Strong established risk factors of OSA occurrence include obesity, central body fat distribution, increased neck circumference and several craniofacial region and upper airway anatomical abnormalities.
Original Ar ticle
Other potential risk factors include genetic predisposition, familial aggregation, tobacco smoking, alcohol addiction, nasal congestion during night, endocrine abnormalities (hypothyroidism, acromegaly), polycystic ovarian syndrome, Down's syndrome and few drugs (benzodiazepines, muscle relaxants, testosterone therapy). 9, 10 Familial aggregation and genetic factors are thought to play a role in the development of OSA. The genetic factors influence the anatomical factors (craniofacial structure, upper airway soft tissues, body fat distribution). 11 As obesity is closely associated with OSA, these genetic factors influencing obesity have also been thought to influence the familial clustering of OSA.
12 to best of our knowledge, familial gathering of OSA and its effect on predisposing factors and associated conditions like obesity, central obesity, neck circumference, hypertension, plasma blood sugar level, serum total cholesterol, HDL and triglyceride have not been properly studied. One large (n = 3470) questionnaire based study 13 was done in Pakistan in which Family history of snoring was observed one of significant risk factors (OR 2.9, 2.5-3.5) for OSA symptoms along with age, body mass index, collar size, nasal blockage. OSA is common in patients with craniofacial disorders; however, even in individuals without a specific disorder, alterations in craniofacial structure confer risk for OSA. This is particularly significant in patients of Asian descent .
14
This study was done to find out risk of occurrence of OSA and comparison between obesity, sleep and metabolic parameters in overweight subjects with and without history of loud snoring in first degree blood relatives.
SUBJECTS AND METHODS
We conducted a cross sectional tertiary hospital-based study in Lucknow, India, from April 2011 to June 2014 after approval from Institutional Ethical Committee (IEC). Five hundred and nine Overweight Subjects (body mass index >25 kg/m 2 ) males and females aged 18-65 yrs participated .Patients were selected using systematic random sampling from attendants of patients attending Pulmonary Medicine OPD every Saturday(five per week). The purpose of study was explained to all the subjects and three hundred and eighty subjects (300 males and 80 females) agreed to participate (participation rate 72.2%); all these subjects were enrolled after taking informed/written consent. Subjects with history of Liver disease, Chronic Obstructive Pulmonary Disease (COPD), uncontrolled Asthma, Cancer, End Stage Renal Disease, heart failure and any other endocrine disorder (except type 2 diabetes mellitus) like Cushing syndrome and thyroid abnormalities were excluded from the study.
HISTORY OF LOUD SNORING
Subjects were inquired specifically as a previous study 15 about presence of "Loud snoring" (i.e. "Tez Kharrate" in Hindi language translation) in their first degree blood relatives.
EXCESSIVE DAY TIME SLEEPINESS
Epworth Sleepiness Scale 16 (ESS) was used for subjective measurement of sleep tendency during daytime. In this tool, subjects rate the probability of dozing off in eight different situations that are met in day-to-day life on a scale of 0-3. Thus, the sum of the score can vary from 0 to 24.
POLYSOMNOGRAPHY
All subjects underwent full night polysomnography sleep study (S-7000, Cogent technologies, EMBLA System Inc). The parameters studied were Electroencephalograms (EEG), (C3-A2, C4-A1, O2-A1, O3-A2), ECG and O 2 Saturation measurement by finger Pulse oximeter. Apnea Hypopnea Index (AHI) was calculated with the help of Somnologica Studio software. The apnea episodes were defined as complete cessation of airflow for ≥10 seconds. A hypopnea is defined by the presence of a clear decrease in the amplitude of airflow (quantitative or semi-quantitative) of >30% from baseline during sleep or aclear amplitude reduction of a valid measure of breathing during sleep that does not reach the above criterion, but is associated with either an oxygen desaturation of>3% or an arousal and the event lasts 10 seconds or more. 17 AHI was determined by the frequency of these events per hour during sleep time based on the results of the overnight polysomnography. Recorded Polysomnographic data was cross checked manually for scoring of sleep stages, apneas and Hypopnea events regarding each subject.
BIOCHEMICAL ANALYSIS
Fasting venous blood samples (3 ml) were taken in plain (2 ml) and in fluoride vial (1 ml) just after and within 30 minutes of completion of the overnight polysomnography study. Serum lipid profile (Total Cholesterol, Triglyceride and HDL-C) and Fasting Plasma glucose estimation was done by enzymatic method (Merck) using Microlab Semi-autoanalyzer (Merck, Germany). LDL and VLDL calculated by Friedweld formula.
STATISTICAL ANALYSIS
Statistical analysis was performed using SPSS 20(SPSS Inc, USA). After assessing for approximate normal distribution, all continuous variables were summarized as mean±SD and categorical variables were expressed as n (%). Student t test was applied for comparing mean values of various variables between two groups. Fisher test was applied for estimation of odd ratio (OR). Occurrence of Family history of loud snoring in First degree blood relative was significantly higher (P value 0.02) in males with Odd ratio of 2.1 (range 1-4.4 with 95% CI) in studied population (Table 5,6 ). Increased but insignificant risk (P value 0.15) of occurrence of OSA (defined as AHI<5 ) with Odd ratio of 1.7 (range .8-3.6 with 95% CI) was observed in these subjects when compared on the basis of presence or absence of history of loud snoring in any first degree blood relative (Table 7, 8) . Neck circumference (p value .01), AHI value (p value .01)and fasting plasma glucose levels (p value .04) were found significantly higher in subjects with positive history of loud snoring in any first degree blood relative then in subject without history of loud snoring in any first degree blood relative ( Table  9 ). Waist and hip circumferences were found marginally insignificantly (P value 0.07 and 0.08 respectively) higher in subjects with positive history of loud snoring in any first degree blood relative (Table 9) .
RESULTS

Gender distribution and
DISCUSSION
In previous studies in several populations family aggregation of OSA has been shown. 11, 18 -21 In these studies, having a first degree relative with OSA increases the relative risk of OSA by the order of 1.5-2.0 and familial susceptibility to OSA increases directly with the number of affected relatives.
11, 22
In best of our knowledge, this is first such type of study in Indian population and first polysomnography based study in South Asian population. In our study Occurrence of family history of loud snoring in first degree blood relative was significantly higher in males. Similar results have shown in Sleep Heart Health Study where male gender was observed as an independent risk factor for OSA and has been found to increase the risk for moderate-to-severe OSA by nearly 1.6 times. 22 Mean value of neck circumference was found significantly large in subjects with positive family history of loud snoring in any first degree blood relative in comparison with negative history of loud snoring in any first degree blood relative. Mean values of waist circumference and hip circumference were also observed higher in subjects with positive history of loud snoring in any first degree blood relative. It is well established that obesity is closely associated with OSA and itself aggregates in families, so it is possible that familial aggregation of OSA is related to the genetics and phenotype of obesity as presented in our study setting. Craniofacial structures represent an additional mechanism by which genetics may affect the progression of OSA, the skeletal and soft tissue structures which are observed from generation to generation in different families. 22 Difference in mean apnea hypopnea Index (AHI) values were also observed significantly higher in subjects with positive family history of loud snoring in any first degree blood relative in comparison with negative history of loud snoring in any first degree blood relative. This trend is very important and interesting since those subjects with positive family history of loud snoring in any first degree blood relative have marginally significant higher mean values of BMI (P=0.04) but they showed strongly significant differences in NC(P=0.01) and AHI (P=0.01) values In our study, fasting plasma glucose levels (p value .04) was found significantly higher in subjects with positive history of loud snoring in any first degree blood relative then in subject without history of loud snoring in any first degree blood relative. In previous studies both positive 23 and non-associated relation 24 was observed between OSA severity and Plasma glucose levels. Studies have shown that the prevalence of OSA is 78% in diabetic and 67% in pre-diabetics in comparison with those with normal glucose tolerance (33%). 25 and risk of developing type 2 DM increases with the severity of OSA. 26 OSA is an independent risk factor for systemic hypertension. 27 Several studies have shown an increased prevalence of hypertension in patients with OSA. 28, 29 Epidemiological studies have also shown an increased prevalence of coronary artery disease in OSA patients. Intermittent hypoxemia, sympathetic over-activation and simultaneous alterations in intra-thoracic, cardiac pressures during sleep, links OSA as a potential cause for cardiac ischemia. Studies have also shown an increase in the risk of acute myocardial infarction with increasing AHI. 30, 31 In a study, OSA was also found independently associated with increased total cholesterol and LDL cholesterol levels, and carotid intima-media thickness irrespective of the cardiovascular co-morbidity. 32 Thus, in spite of all scientific and clinical innovations about OSA in the last thirty years, majority of affected patients remain unnoticed and thus undiagnosed. The lack of an appropriate level of case suspicion and identification are partially driven by the fact that patients are frequently unaware of the associated symptoms that are often identified either by a bed partner or family member. Knowledge of potential risk factors for obstructive sleep apnea is therefore crucial to properly direct diagnostic attention at those with the highest risk. Early identification of high-risk individuals for occurrence of OSA may be key for preventing and or timely management of associated cardiovascular consequences in those subjects.
This study gives us a new direction for determining potential role of family history in near relatives in progression and occurrence of OSA in an individual. Further studies in this domain may reveal actual mechanism and phenotypic presentation of this risk factor in diseased population. This was a hospital based study so sampling and recruitment bias could not be completely eliminated in the setting. A community based study with appropriate sample size will serve the purpose.
